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Spanning cthe Cedar River in the Southwest Quarter of
Northeast Quarter of Section 11, Township 81 North,
Range 5 West of the 5th Parallel Meridian.

East end: 15/633525 4632980
West end: 15/633300 4633070

Solon, Iowa 1:24,000
Begun in Spring 1897, éompleted in May 1898
Johnson County, Iowa

Vehicular bridge

Baged on current findings from the Iowa Department of
Transportation's truss bridge inventory, Sutliff's Ferry
Bridge is believed to be the longest (approximately 825
feet) and oldest, Parker truss span presently known on
the stace's secondary road system. It was built to
facilitate farm-to-market travel, at the site of a ferry
that had operated from the early 1840's until the late
19th century. Sutliff's Ferry Bridge was designed by
Johnson County Engineer George W. Wynn. Steel, supplied
by Jones & Laughlin Steel Corp. of Pittsburgh, Pennsyl-
vania, was fabricated by Fair-Williams Bridge and Manu—
facturing Co. 0f Ottumwa, Iowa. Contractor for erection
was J. R. Sheely & Co., of Des Moines, Iowa.

Surtliff's Ferry Bridge was recorded by Dennett, Muessig

& Associartes, Lrd., Iowa City, Iowa, under a contract
with the Board of Supervisors, Johnson County, Iowa, in
1982. The project team consisted of Roberc A. Ryan and J
Ceronie, Photographers; Martha H. Bowers, Historian;

Hans Muessig, Technical Preparation; and Bruce A. Harus,
Drafting Assistant.
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DESCRIPTION

The Sutliff's Ferry Bridge, commonly known as Sutliff Bridge, spans the Cedar
River on county road Fl4, in the far northeast corner of Johnson County, Iowa.
0n the east side is the unincorporated crossroads community of Sutliff, at the
T-intersection of Swine and Madison Avenues. Its structures include several
late 19th century frame farmhouses, a number of newer river cabins, and a lace
19th century frame commercial building with false froaut and bracketted

cornice, which houses part of a neighborhood tavern-restaurant.

The bridge is a through-trugs structure, with three pin—connected steel Parker
truss spans set on limestone piers. It was built in 1897-1898 from designs by
George W. Wynn, then the Johngon County Engineer. The steel, rolled by the
Jones and Laughlin Scteel Co., of Pittsburgh, was fabricated in Ottumwa, Lowa
at the shops of the Fair-Williams Bridge & Manufacturing Co. Contractor for

1
the project was J. R. Sheely & Co. of Des Moines.

The substructure of the Sutliff's Ferry Bridge consiscs of three river pilers
plus one shore pler at the east end.2 All four are constructed of coursed
rockfaced limestone ashlar with rubble cores, the material very likely
obtained from quarries in nearby Cedar, Linn or Jones county. The river
piers, with triangular nosings on the upstream endg, are built on 16' (4.88M.)
piles with pine grillage consisting of 10" x 12" = 10" (.25M. x 30M. x 3.05M.)
capg covered with 6" (.1l5M.) planking. Above a two-foot base, the battered
shaft of each pier rises 17' (5.184.) to a one-foot-high coping. Atop the

coping of each pier are two large rockfaced stone blocks, 3" x 5' x 16" (.9M.
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x 1.52M. x 4.88M.) in dimension, which act as pedestals for the end shoes of
the trusses.3 The shore piler is of similar construction except that it sits

on a rock ledge foundation and lacks the triangular nosing found on each river

pler .4

The three Parker through truss spans of Sutliff Bridge are basically
1dentical.5 Each measures 214'6" (65.38M.) long, center to center, with a
clear width of 16' (4.88M.) between trusses. The height of each truss ranges”
from 21' (6.40M.) center to center {at the outer hips) ro a maximum of 32'
{(9.75M.) at midpoint. The trusses, symmetrical about the center, are divided

into 11 panels, each 19'6" (5.94M.) long.

The polygonal top chord of each truss 1s formed from paired channels joined
with bar lacing and a caover plate, while the bottom chord consists of paired
eyebars which decrease in section from the center to the end of the truss.
Vertical compression members are bar-laced channels, with fianges oriented
parallel to the main axis of the span. The end verticals consist of paired
eyebars which act as tension members. Paired eyebars are also used for main
diagonal tensiocn members in panels 2, 3, 4 and 5, and are crossed with single
rods with turnbuckles in panels 4 and 5., Diagonals in each cencer panel

conslist of two palrs of crossed eyebars. The end panels have no diagonal

bracing.

Top laterals and substruts are fashioned as two palrs of bar-laced ells, the
top laterals riveted to the flanges of the top chord. Rods with turnbuckles
provide additional stability as top lateral and sway bracing. The portal

struts and substruts are paired ells, and the portal bracing consists of a
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wide lattice of single ells.

The bridge deck is carried on I-beam floor beams which are riveted to cover
plates on the vertical compression members just above the lower chord
connections. At the first connections, however, where the verticals are
paired eyebars, hangers consisting of a pair of laced channels with plates at
the upper and lower ends, feature two pin connections: one for the vertical
ayebars and one for the bottom chord connection. The floor beams at these
points are riveted to plates on the interior faces of the hangers between the
two connections. Floor beams at each end of the bridge are riveted to the
inclined end posts, forming shoe struts. Roller shoes for expansion are

located at the east end of each truss, while the west end shoes are fixed.

Contrary to original plans, wooden floor joists do not appear to have been
included in actual construction. Instead, I-beam stringers support the worn
plank deck. The planks were originally nailed to pleces of dimensioned lumber
fitted between the inner flanges of each stringer. ZLater, metal bolts driven
through the flanges of the stringers were used, somewhat unsuccessfully, to
gsecure cthe planking. The original deck planking has been at least partly
replaced, with similar materials. Portions, however, retain strips of mesh

laid down to provide better traction in snow or rain.

The Sutliff Bridge features two trestle spproaches, the longer (155' or
47.24M.) located at the west end. (The east approach is approximately 27
(8.,23M.) long; the total bridge length is approximately 825' or 251.46M.)
The slightly inclined west approach consists of pile bents set approximately

20" apsrct. Original plans called for single three-pile bents with diagonal
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bracing.6 These appear to have been for the most part replaced with pairs of
three~pile bents, each pair connected by lateral timbers atop each pair of
piles below a timber floor beam, presumably to permit greater lcads. The east
approach is similar, but with only two bents, one of which consists of
truncated "piles” set on the top of the stone shore pier, berween the
pedestals for the roller shoes. Both approaches have plank decks on wooden
floor joists and rudimentary wood railings. The bridge itself may have once
featured wood railings (according to the original plans) but now has very

flimsy railings of steel.
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FOOTNOTES

! George W. Wynn was born in Ohio on 24 December 1840 and died in Cedar
Rapids, Iowa, on 9 March 1911. His brief obituary in the Cedar Rapids

Gazette (9 March 1911, p. 2) described Wynn as “a pioneer of this city” and
former Linn County Surveyor. Listed in Cedar Rapids city directories as a
civil engineer with offices at 111 First Avenue, Wynn worked for Johnson County
apparently on a part—time basls during the period of the design and
construction of Sutliff Bridge.

Jones & Laughlin, Ltd., was a partnership established in Pittsburgh in 1850.
It was incorporaced as Jones & Laughlin Steel Company in 1902, and as Jones &
Laughlin Steel Corporation in 1922, The firm had plants in Pittsburgh and
Woodlawn, Pénnsylvania.

The Fair-Williams Bridge & Manufacturing Co. was incorporated in Qttumwa, Iowa
in 1894. It was founded by J. H. Williams, who came from Pennsylvania to Iowa
in 1866. The following year, Williams went to Keosauqua, Iowa, as a carpenter
and joiner. By 1880, he was "identified” wich the "bridge and manufacturing
business” in that Van Buren County town. In 1887, Williams moved to Ottumwa
and with E. D. Fair (a former carpenter and rallroad construction contraccor)
established a partnership in a building formerly cccupied by the Ottumwa

Plow Company. By 1900, the firm had builr a "large fireproof structure”,
with a "foundry complete in all its appointments.” Products included roof
trugses, engines, boilers, coal mining and milling machinery, as well as steel
truss members for bridges. These found markets in Nebraska, Kansas, Missouri
and the Dakotas as well as Iowa (see Evans, 5. B. (ed.), History of Wapello
County, Iowa. Chicago: Biographical Publishing Co., 1901, pp. 201-2).

Litctle is known concerning the contractor for Sutliff Bridge. An 1896 Des
Moines city directory lists Josephus R. and Charles G. Sheely as bridge
contractors {J. R. Sheely & Co.), and the following year as bridge "builders™
as well. Charles G. Sheely lived not in Des Moines, but in Lincoln, Nebraska.
Somecime before 1923 he relocated to Denver, Colorado, and bridges coamstructed
by his firm have been recorded in that state and Montana.

2 In the original plans, Wynn's profile of the west approach shows

the bridge supported on steel lally columns. However, the same sect of

plans includes sheets of drawings (one each) for stone river piers as well as
a stone shore pier. From J. R. Sheely & Co.'s proposal to the Board of

Supervisors, it appears that prospective bidders were asked to supply

estimates for both steel and srone piers. In Sheely's proposal, a bridge with
steel columns was estimated at 512,821, while the game structure on stone
piers came in at $12,000 - the latter being the figure accepted by the Board.
(See Photos IA-6-31-34, and Appendix A).

3 See Photo IA-6-34, Plan of River Piers.

4 See Photo IA-6-33, Plan of Stone Pier for East End.

> See Photo IA-6-35 for dimensional and loading data.
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‘ 6 See Photos TA-6-31,32.
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HISTORLCAL BACKGROUND AND CONSTRUCTION

Cedar Township, like most of Johnson County, was seccled in the late 1830's,
following the opening of the territory thfough the Black Hawk Treaty of 1833,
Many of the earliest township residents came from (Chio, Pennsylvania and New
York, with 27 households listed in the federal census of 1850, four years
after Cedar Township was formally organized. The township's popularion
gradually increased over subsequent decades, as emigrants from eastern states
were joined by sizeable numbers from various German states and principalities.
Although Cedar Townghip eventually contained two churches and several schools,
it developed no population centers, and it remains a predominantly rural

agricultural area.

The rectilinear township-and-range system of land survey imposed upon the Iowa
landscape seldom took matural features into account. As a result, the Cedar
River, one of the state's major internal waterways, isolated two full sections
of Cedar Towanship, and goodly portions of four more, from the rest of the
township and the county lying south and west. Although bridges were builc in
Johnson County as early as the 1840's, they were located primarily on the Iowa
River in Iowa City (first stacte capital as well as county seat), .some 20 miles
west and south of Cedar Township. For many decades, county—wide.
transportation priorities lay in establishment of rcads: "There was no money,
no means to build bridges, and had there been, no one could determine which

: 1
point needed the bridging mostc.”

Without bridges, county inhabitants crossed local rivers most easily in
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winter, when ice provided a hard if often slippery, footing. In other
seasons, they simply waded across at shallow points, which during spring
floods were few and far between. A popular alternative was the ferry, often
one of the first businesses to operate in a newly-settled area. TIn Cedar
Township, Allen C. Sutliff, a aettler from Trumbell County, Chio, established
a ferry across the Cedar River in 1841, which was later taken over by James
McClelland.2 Despite fees as high as $§5, Sutliff's ferry was a crucial
feature of the township's tranaportation system. It lay on the road north to
Lisbon, a town located on the Chicapgo and North Western Railroad's main line
and thus an important shipping point for local agricultural products. In the
other direction, the road went to Solon, where it intersected a main road ro
Towa City, the region's principal marketr center. Thus, when in the late 19%9ch
century a sandbar developed at the Sutliff crossing, effectively ending ferry
service at that point, township residents were justifiably concerned, as they

were forced to travel well our of their way, over poor roads, to find another

crossing.

As was rhe custom, Cedar Township inhabitants sought county help, through
petitions to the Board of Supervisors. The Cedar being a large river, any
bridge built across it would of necessity be long, and therefore expensive.
While Johnson County was not averse to building a bridge across the Cedar, the
potential cost was of no lictle concern. One proposal was for Linn and
Johnson counties to fund a Cedar River bridge jointly. This idea however,

failed in disagreement over how much each county should pay.

Eventually, the Johnson County Board of Supervisors bowed to Cedar Township

pressure and at a special session in December, 1896, authorized construction
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of a bridge "at a point known as the McClelland or Sutliff Ferry." They
instructed the County Engineer, George W. Wynn of Cedar Rapids, to "prepare
plans and specificatioms for said bridge...to be on file in the auditor's

office...on and after December 28th, 1896."5

Prospective bidders had uncil January 8, 18%7, to submit proposals and budgetrs
for construction of the Sucliff's Ferry Bridge. On lecting day,
representatives of bridge firms "from all over the west,” and "even the bridge
builders from Ohio" were in attendance at the county courthouse.6 The
contract was awarded to the low bidder, J. R. Sheely and Co. of Des Moines,
whose bid was $12,000, $6,000 below the highest bidder.7 The document,
dated January 8, 189%7, specified a completion date of September 1, 18%7, with
payment to be made in three installments. The first, for $3,500, would be due
upon completion of the substructure. The second, for $5000, would be made
within 30 days following completion of the bridge and its acceptance by the
County. This left $3,500, which the County would not pay uncil April 1, 1898,
fully seven months after the bridge was to be completed, and then without any
in#erest - a situation hardly designed to encourage a speedy construction

8
effort.

As it was, work on the Sutliff Bridge was delayed until May, due to high water
in the Cedar River. Once begun, things apparently did not go smoothly, first
due to problems in obtaining stome for the piers (which eventually resulted in
a $1,000 cost overrun), and then to difficulties with the workmea. In June,
members of the Board of Supervisors visited the bridge sire, because "one of
the sub-contracting parties or an employee [had] been letting things go at

loose ends.” Whatever the problem, it appears to have been quietly solved,
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with the contractor, Griffith of Sheely and Co., pronounced “"blameless in the

trouble,"”

Nonetheless, desplte the efforts of County Engineer George Wynn {who had been

appeinted "Engineer to Superintend” construction art a rate of $5 per day),10
the three-span Sutliff Bridge remained behind schedule. During ics November,

1897, session, the RBoard of Supervisors had a meecing with representatives

from Sheely & Co. "relative to urging the completion of said bridge.“11 In

January, 1898, che bridge was still "in Process of Erection” owing to "a
Number of Circumstances” left unspecified by the Board. However, Joe Smirch,
chairman ¢f the County Bridge Committee, urged that the Board be “lenient," as
"the work [was] being well done and at a very low figure, and there seemjed]
to be no negligence on the part of any one.“12 In February, 1898, the Board
of Supervisors authorized the first payment to Sheely and Co.: rhe originally
specified 33,500 less 3943 in claims of "sundry persons” against the

contractor, who were named neicher in Board minutes nor in local newspaper .

accounts.

About this time, controversy arose over the merics of George Wynn's plans and
specifications for Sutliff Bridge. On March 2, 1898, the Iowa City Weekly
Republican noted that rumors were circulating te the effect that the newly
completed bridge was not “"what cthe people pay[ed] for."” These rumors were
fueled by publication in the same 1ssue of a letter from A. V. Sims, a
Professor of Engineering at the University of Iowa. Acting upon the
suggestion of "an Iowa Civil Engineer,” Sims said he had examined the figures
on Vynn's stress sheets, and found them "so far in error” that he thought they

might have been copied from sheets for another bridge "by mistake.” Sims
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claimed that "the stresses in every web member save one” were too small and
gald he had made his own, “"correct” calculations for an intended load of 1000
lbs. per lionear foot. Although Sims noted that Sutliff Bridge would probably
never have to meet that goal, "the people of the county imagine they are

paying for a bridge which will carry it.“14

Picking up on Sims' charges, the Republican called upon the Johnson County
Board of Supervisors to make "a careful investigatioa” of the bridge matter.
The paper's complaint lay not with the contract nor with Sheely & Co., but
with the specifications developed by County Engineer Wyna. "The Board
arranged for a bridge capable of sustaining a cerrain weight. The people are
paying for such a bridge. As built, under the specifications, the bridge will

15
be weak in vital particulars...”

DesPite.the Republican's urging, the Board of Supervisors appears to have
taken no immediace formal action. However, by remarkable coincidence, J. A,
L. Waddell, then one of America's foremost bridge engineers,16 "happened” to
pass through Towa City ia early March, on his way to Chicago from Council
Bluffs.17 Selzing the opportunity, Board members Wescott and Ohl met with
Waddell, and asked him to review Wyon's designs for Suéliff Bridge based on a
portion of the shop drawings and a photograph taken just after the trusses

were swung into place.

The Board of Supervisors received Waddell's response on March 23. It proved
to be a rather critical document, as Waddell found no fewer than fifteen
points on which his own views on proper bridge design differed from those of

George Wynn as set forth in the latter’'s plans for Sutliff's Ferry Bridge. 1In
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genetal, Waddell took issue with sizes specified by Wynn for various truss
membets, citing in particular the second, third and fourth main diagonals;
bottom chord pins; channels for posts neatrest mid-span; roller plates; webs of
the vertical posts; and the connecting plates for the lower lateral rods.
Waddell alse found fault with sevetal connections, particularly those for the
upper and lower lateral rods, and with the design of the portals, which he
termed "most unscientific.” His overall conclusion was that "che bridge the

county is getting is by no means a good one,” being too lightly designed for

proper loading or to withstand potential pressure from storms or high

Winds.l9

Somewhat taken aback, the Johnson County Board of Supetvisors delayed
dissemination of the teport until they had “"duly considered the matter and had
the technical parts explained to them by some competent engineer” who turned
out to be Professor Sims of the Univetsicty of Iowa.zo Apparently not
completely satisfied, the Board sent Waddell the complete plans and
specifications along with several basic questions: "Is the County getcing the
bridge it is supposed to be paying for? If not, is the bridge safe as it is
for loads likely to come on it, including a drove of cattle, as it now stands,
without any alterations or changes? If not, please specify just what changes
must be made in order that the btidge may be made safe. What would, in your
estimation, be the probable cost of such changes as will make rthe bridge safe

- if not safe?"21

Waddell's second reply was brief. He had locked over the additional items

sent by the Board, but "found nothing in them [he] did not know before."
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. , First - The county 1is not getting a properly
designed bdridge, and as the specifications are
very loosely drawn, it 1s hard to say whether the
county is getting what it 1s supposed te be paying
for; but my opinion is that it is not.

Second — If cthe bridge be changed as I have
suggested, 1t will be safe enough for vertical
loads, although not for horizontal ones. Of course
there are a great many faulty detalls throughout
the whole work, but these cannot be corrected.
Third - In my report I have stated what changes
considered ocught to be made.

Fourth — It would give me more trouble to make you
a detailed estimate of the cost of the changes
than the fee would warrant...

Fifth - I do advise that the changes be made at
once.

I returm to you today under separate cover the
so—c@.&ed plans, and the other papers you sent

me .

With Waddell's scathing comments in hand, the Board of Supervisors turned to
Wynn and the fabricator, Fair-Williams Bridge & Manufacturing Co., for
replies. J. D, Dittman, Fair-Williams' shop engineer, confined his responses
. largely to mathematical calculations proving that the sizes of the lower chord
pins were fully adequate, and to expressions of confidence in the strength of

"

the inclined end posts. He closed with the remark thar "...the burden of

[Waddell's] report seems to come Where he says 'L strongly recommend thar the
strengthening and remodeling of this bridge be entrusted to a competent
engineer (J. A. L. Waddell) etc.'™

And one thing yet. Of all of the bridges in the

state of Iowa, that are not any better than this

bridge, were to be taken down the scate would not

have a single bridge left, with the possible

exception of a few heavy city bridges, and they

are aot any bectter ia their plac§3than this bridge

is in the place where it goes.
County Engineer George Wynn responded to Waddell's criticisms at scome length.

He maintained that Sutliff's Ferry Bridge was designed to carry all the load

that might ever be reasonably required, and that most of the details at issue
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were in conformance with standard engineering practices of the day. Wynn
agreed with Waddell that "the greatest danger te which the bridge is exposed
is from the 'wind'...for possibly 1 may hear some time that it has been struck
by a tornado and blown away, but I never expect to hear that it has failed
under any load that will come upon itc.”
In conclusion I will say that this bridge might
have been designed differently, and might have been
detailed in one of a number of different ways, and
any one of them would as justly be a subject of
criticism as this. T have followed what 1
considered good practice, and have used designs
and details that have been tried and stood the
test. Tt is a good bridge, and inZ%t, your county
is getting all it is paying for.
Solicitarion, preparation and digestion of rhese various opinions on the
merits of Sutliff Bridge took several weeks. The Iowa Ciry Weekly
Republican, which had in effect promoted the controversy, filled this time
with criticism of the Board of Supervisors. Complaining about a "lack of
prompt action,” the Republican remarked: "Polities will not srrengthen a weak
spot in a bridge, although, it is sometimes used to cover weak spots in the
25
records of certain officials.” And, when it appeared that the Board of
Supervigors might accept Surliff Bridge as builc, despite J. A. L. Waddell's
fifteen objections to 1ics design and construccion, the paper declared, "The
manner in which a majority of the Board has treated the criticisms...by

competent engineers 1s not such as to give the public undying faich in rche

frankness of that body."26

To those standing to benefit most from the Surliff Bridge, the "battle of the
experts” appeared largely meaningless and rather a waste of time. Even in the
county seat, J. A. L. Waddell's well-earned reputation as a bridge engineer

was freaced with skepticism. In an inrroducrion to the full text of Waddell's
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. report, the Iowa State Press (the Republican's major rival) described

Waddell as

«ssan expert engineer, who builds bridges, draws
plans, furnishes criticisms, ete. from an office in
Kansas City...It is very probable that the
gentleman does not see the construction of one
bridge out of a hundred for which he prepares the
plans: in other words, he is an expert

theoretical bridge engineer, cs?pared with Mr.

Wynn who is a practical one.

The Press view was eminently shared by the Economy, a fledgling paper

-

published from Solon that reflected the concerns of its largely rural readers
- not least among them citizens of Cedar Township. The Economy, unlike the
Press, chose not to publish Waddell's, Dittman's and Wyan's various

arguments over Tthe merits of the long-awaited Sutliff Bridge. Instead, the

.

paper provided a summary that, if shorc on specifics, left no question as to

how local interests viewed the entire issue.

. Engineer Waddell at the distance of several
hundred miles, with a few drawings and
specifications in his hands undertakes to pass
judgement upon the structure of a bridge he never
saw and he does it in technical language that is
practically Latin to most people... Engineer
Ditrman makes a mathematical report that would
puzzle anyone but an expert...but ends up by taking
some wind out of brother Waddell's report.
Engineer G. W. Wynn gets back at Mr. Waddell in a
column and a half that knocks the wind out of
Waddle 's [sic] fifteen windy criticisms. So ends
the fig%fsof the experts, and no one is much the
wiser.

In the end, Sutliff's Perry Bridge was to stand as built. The Johmson County
Board of Supervisors duly considered all three reports, and finally voted

unanimously to accept the bridge, completed in late April or early May,

1898.29 J.R. Sheely & Co. was paid the balance of the contract, and plans
30

were begun for a "monster celebration” omn June 4. According to the

.. Economy, nearly a thousand people attended the late spring gathering at the
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new bridge, among them members of the Board of Supervisors and the
now-vindicated County Engineer, George Wynn. A podium was erected in a grove
0f trees near the west end of the bridge, from which "issued words of oratory
and good fellowship.” The speeches were "largely reminiscent and
coungratulartory, c¢alling up the early sfruggles of the pioneers of the '40's and
'50"'s4..," including, no doubt, the sctruggles of Cedar Township inhabitants
to obtain a proper crossing over the Cedar River.31 Persons puzzled over
the design controversy had been given "explanation” in the pages of the Iowa
State Press, which blamed it all on a "combinatrion of bridge engineers and
bridge contractors...which, reduced to the common parlance of the times, means
a trust."32 The BEconomy agreed with this analysis, and beneath a fine
drawing of Sutliff Bridge commended Engineer Wynn for having "the courage to
stand by his work and bid the trust defiance. We want a few more such

constructors [sic] in Towa, and a little less combining to fleece the

people."33

Sutliff's Ferry Bridge was the longest span erected in Johnson County at the
time. Currently, it is one of only eleven Parker high truss bridges confirmed
as existing on Iowa's secondary road system, and has the longest spans
presently recorded for Parker trusses on rthat system. Construction of Sutliff
Bridge clearly improved farm—to—market travel for residents of northeast
Johnson County. It may have drawn more business to Iowa City from adjacent
portions of Linn and Cedar counties, as well as providing improved access for
people west of the river to shipping points along the Chlcago and.North
Western wmain line. The controversy over the design of Sutliff's Férry Bridge
had little impact upon actual construction, but provides an interesfing look

at the issue of "style” in bridge engineering and the artitudes of the general
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public toward arguments among ' the experts.” This attitude was perhaps best

expressed by the Solon Economy when it declared "...the people will use the
bridge till it blows down, breaks down or wears ocut” - which is exactly what

34
"the people” did.
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b e — e

Specifications far the Sub-structure of a Highway Bridgs over
the Cadar Rivar,in Johnson County,lIowa,

mmne e o2 0QQ00Q = m s e

LT TR g e e 5 gy

7, a

. Sk ~ i -
ST TTr—G, - 1= 1 =L il

-~
. The work will cousist of -mger a) 3tona ”iarsZ‘aklpzw,and
m:eﬂ:.‘:wm siar, 27..7(”@ ?Zczn :B’E,e?ff 622'2'22‘6;‘260?

J

The Toundatvion &f ths shore pierr is rock., The ledge is cover=-
ad 7ita earis and loose rock which maat be excavated to e. depth
sufficient to reach tnhe solid ledge as ehall be detdrmined by ‘ne
Engineer in charge,and all cost of excavaltion mmet ba lncluded in
the cost pear yard or ths 1ump sum bid for the wcrk.

The right is reservad to 1ncreaea or diminish r.he halght of

the pler to. meet. tha varying olavation or“ tna rounda.tiens a.nd hids

for a lump sum must state tha pricc per yard ror increa.ss or de-

Tease In amount.

' rodnﬁariossi'
~ ' Sl : .

The bottom or the 'ﬁver vhere rir‘r plers are located, is
gsand and the t.,unda.tion 1111 be of ?iling and Grillage/

The Piles may ba of any sound live: timber that 13 eurricient—

ly hard and Flrmg to bear driving. Thers wi"l he- forty tharee {43)
Piles under each pler, S Lo _

The piles will be sixteen (L&) faa; long and skhall be eight
(8) inches in diameﬁer at the amall and,and shallz-hc driven to a
firm bearing,¥ith a hammer waighiﬁg not lass than 1500 lbs.,with é.
final fall of not less than t'ieuty ‘(203 fast,

The pileg shall e cut off at a uniform ﬁeight,leaﬂring the
heads with a lavel surface,and capped with sound pine timber 10 X 12
inches, The caps shall be sacured to each plle by a drift bolt
sixtann (158) inches long of fl.ve-eighths {5/8) inch round irsn.

4 32xid tloor will be lald on trz caps,sf sound ning timbar

v

)
4]

gix (5) inches thicx,vell splked %o ke caps., The pilzs shall be

____...-——‘—"'-—_'— -

"
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b]

(1) )
s2ECIFICATIONS ¥OR A nIG/i%AY LRIDCK OVER THE ChDAR RIVER AT SUTLI®FS FRRRY
JO).S0E QUULTY, IOFA, _

Tne bridge 31ie 14 @02t 7 milzd from Solun, & avatiyn un tha 7.0.R.
' {

& ne Ralidey 403 woodt 7 miles from Lisuvn a stativn on uhad C.& H.¥,Rail=

e
Ny
i -

The worx #1ii ds avne .nacr Contragt with the scard sf Supervisurs

w! Juansun Cuownty, luwa.

s
Toe wuik wlll cunsist of Subsiruetary ungd Sapersivactary angd [
wpifuadned CuTplvle, as siwsn 5Y the plang nerewi®n, 4ni fnd specifice= ’

Diula Lilzduwil, anad Thweos @pwellicalions,




——r,

20t 6r? at suen a heizht that all the timber work shall te 2ightagn
{13) inmghes bHalow axirsae lo¥ 'Wasaer,ine sald heiziy 13 ve detarainad
by tps Inglazer ln chargs of said worx.

Bafors the.floor aogove mentioned is lald,all tha space tew
tweeg the piles shall e excavated o such depih as shall be datar=
Mined oy the Enzinser on charye,znd 138 space sxcaviiid sna.i de
Filled with broken stone, 721l ramrmed batyeen the pilss ani to tha

39 3 38 lusd,unil a2 said stoane sidall be measuryd and eatimated

3
I
a
L)
©
.. e
b
K]
-

les and caps and Jloor samall be placed in form and

dimensious as shown hy the detailed drawings hergwlth.
MASQONRPY UMATTRIAL.

Tha stone may bde from any gqiarry wohere a suitabls quality
can b8 abtained ani must be aqual to the afarage of the stona used
in piers'ln the Cladar River and mus: be acceptable Lo the sngineer
in cnarss.

The mortar shall be made of Hydraullc¢ Cement one part,znd
clean sharp sand two and one-half parts cty measirs. The cement must
be gqlal %o the best brands of Milwgukoe or Touiav:lle cement,and

willl oe subject to inspecilon and tast,and acceptance by the engineer

in srargez,
COMSTRUCTION,

The Yagonry will te regular courzed Ashlar, tne courses dg=

gregasing In tnickness from thng bottom $o the top,and no course shall

a8 less %han cwelve (12) inchas i{n thleckneas.

AllL stone auwat bve 30 drsssed thad thelr tearing beds will bve.
parali=l to thekr natural ceds and must be propsrly dresged tefore

zolnd nn the wall,as dArissing or tooiing upen the Fall. will not bs

4

“allowed.

The 3tone mus:c 58 iald an their pa-ural zads Lo a full bed af

HAER IA-6
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HZASERT AMND 3TRETCHERS.

Stretenars far coursea 3ixteen (1o} ineches and upwards in

tnivxasgs,must have a width of ped ar i2a5t squal to their dspth
and I'sr courses under sixteen (13) inches in thickness,a bed equal

to at leaat 513 and one half (1-1/2) times their deptn ; and no

ter zhall ke 1233 tham thrse (3) feet in lengtih,

PR
u

2

LE I
H3aders must nave s width at lesst zoual o thelr depta,znd
neld dact Llata the nsart of the wmall the size toey 3iow an the face.

Hesdars 3hall scoupy 2% lesat one-fifta (1/5) of txz gnole face of

the viai oand 22 as near as praciizabla,sgually disirituated over it,
.and D2 30 placen that the head=rs3 in esach course shall zenerslly,
divide egually the spaces veitween the headers la the naxti course
LeLeW. )

Headers oust reach two-thirds (2/5) of the diastanca across the
vall wxan the widin of the stretsner on the oppesits side 7ill admit
it,and in no zase 3nall the langth of the header be leas than ons=
nalr {1/2) zhe width of the wall,and care must be taken sc %o place
mhi Stons a3 to sscury a1 zood bond aerods Law nearth of the wall.

Projecting or shelving edges Ig elther headesrs er sireishars

Ths nos2 of ghe plers shall be lald with double headzrs,wi:n s
had not less than one and one-rburth +§ﬁiﬁ!times their depth, for.
soursas gixseen (13) inakas and upwards .in shiekness,and no®t lass than
one and ore palfl }1-1/2) times their depth for courses less than sixe=

t2en {15a) inches in shickness,and sach stane foraing the apex of

32 nose musgt dr2aX at lsast twelvae {12} inchsa arsund tne shoulder

2
L

O

tne pier,

RaekinT 3tone shall.be the full depta af tre courssz,and shall

ke a8 Large a3 the ‘space will sontain,and aill remeining voida skall
e fillsd witn spawls thorsughly bdadded In mortar., : s

fare must De taxen not +o Alstard a2 atons in 132l Beds

HAER 1A-6
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aftar velng set,=znd 17 a s3tone shoull be moved,it must be taken up

and all the old mortar remavad,and the stone re-sat,
JOINTS &0 PINISH,

SOLNL3 Snali not 9e mors Lhen thrse-quartsrs (3/4) incn, aofr
ie33 tmip onme ~al (L/2) ineiyana =1l wertical joints shall square

+ w50 {10} i nches btacx froa the face,and joints shail break

|8

not k243 than w30 (10) inches on the face af the wall.

TRz jglints an she 2xRM Tace of the ¥all must 22 2loauned of

k] . . - - . - - H N

e e el Hedtaf POINIVC .l
- an - P . o = C . P . - P oo L .
Tu2 stans shell e Jinlsned fith pitched or rock face. Ths

Jints shall ve pi;:nea il and srue Lo llps,and thers skhall te no
v ectian more trnan four (47 inciies beyond tha Lins of Lne vinta,
The nose sna.l he carzfully dreased fo a uniform surrdics
@itnain cne naif (1/2) ineh of thae Lline of the joints,.
A cnlsal draft dhall be cut on 2ach xxdm angis of the plar
o

and ~arried up from the footing to the under side of the coplng.

Mo nollaw faced 3tome 7ill be allowed in tre work.

COPING.

The coping shall be twelve {12) inchss thick =nd rinished with

varsisal face, Facn 3tone shall extend aéross the wall,but shall
50t prolect Seyond the face of the wall.

PEDE3TALS.

-

Tne pedestals szall be made each of one (1) stone. The stone
3l ve sound and drse from sshRms or ¢aps,vith all sides dressed
versical,and ike top dressed to a true gurface L0 rac2ivs lhe zridgs

Snoe s, .

PR T

o

n2 fhers skell be conatructaid in accordancs wiin tre Siamng

P = R - ~ = gl LT
wnd dacall druFings asrsulti., :
.
R
“la
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Atout 100 cubie yards of rip rap wiil te reguired arsund #ach
vise Lo L3 flaced as diracted by tte Tngihzer in chargs.

ST, WSS

The Contrgctor snall furpish all matarial apd labor requiresd,
and erect and eomplilete the above specifiad sub-ztructurse,ready for
the super-siriacture,in a substantial and worzmanliks manner,ard to
vhe zatiasfaction and acsaptancs: of the rTngineer in charge and the
2card of Supervizors of Johnzcn Caunty;

A1l matarial of whatiscever kind entericg lato the weork,and
51l workzmanlhip shall b2 subjactrta insrection and aez2vtance or
refaetion Ty the Engineef in ohargse 3L the FTOrL,0r tnhne authorized

e 2am fgaa @ , ~ “.r
zyrzsentativas 27 Jernnson Junty,




L f \
¢
. - 1
; {
5.‘ S ) t‘ }
. mmraucrm. L
W -
The o.xperazrunturo vill be thige epans 214 1/2 Leet g.ong nach to be
constryated in ascordange ¥ith the disgram of strsins mdidiwmiun- and
tihw speclrictumns thereon harsto attached and made a pu't__or these {

. N LS
apeu:uauuns. . . - . iy

The mtu in all rembers except t.op angd battom latcrgl and vertical
brac:.r.g lhan. be of medi.m eteel with an ultimate t.nlilnE_strcnpth af not
lada tuan oOqu los, par square ineh of section, end an eé’.aauc li=iv aof
nut leae ti.an one nalr its u.Lumu or.renpth. ' ?- i

Irs ﬂwt:; in the wp snd botium lat&rals and vertical sreeirng may be

lrun wr niid ateel of an altimats tenaile atrenpgth of not:’”_les. than 50400
L4

iba. and #n slagtie iimit uf not lwss than 26000 lba. E_
ir ruqawad all atasl ana :mon snall he teeteld at t}*g -uillz at the
expenas of tne Oontraemr I.r.a :ne Oortirxlato of ths ‘!u%_racurer that
tie meral 1s® 1r~ compliare. Iit thua apacxncations migtibe attacned to
saen mmicabur Bill of Lallngs . L E: )
Al wort 3hsll be suhject 10 1n:pcction at the ahop ero_re it is

paintea, a.:i.t..a anginesr shalil receiva d..ue notias of the time the vork

T'&.":‘

18 rez..:i.:,' .!‘ox' mapecuan.
Tna lumbex- <sed amll be aound, rree frum shu:n, r-oLt.on xnota or
¥anay cdgas.. oot ; ) _"' . ___-, - _ :2_
In arwtiun all connnction- must be rivited Ihnrevarpﬂouiblo.
Al axpuaed. surfadee ol the metal .wr: mist be pninti_d. o caRt at
the shep andi ions soat after ersetion. hE - . L .

The quiny of all material and all. d.ataila of Consty aetion, not

M ML

speaifically ment:.uned., snall be in ascordance #itn the oha.n..ard apeelfi-

gatiuna uf Cuupur ur Thagher, ,:“

i

Tas cunwactur will be regquired to firnish a copy or Gvhe dstailad

I
wrxing aran.-xg- fur anspection and sgceptance befora the!shop work is

pagin, and all a6taeils must be male to lhe sarlafactlion u';__ e enginser
reproenting .0 Boasd of Supervisera, sithin the limite of the abuve

o mentlened speclfications.

o
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. - APPROACHZS. i

There !{u be an approagh at sach snd or the brid.go,aas shown by

the profile ana glevation heretc attasghed. {i_
Tha apptaae.‘*aa ¥ill be gonstrusted in furm and dr-anéioqs 33 shown

oy the dranags herswlity and thoss apecxncationn- i

N PILING., .o ,‘_

Tha pilza 7111 ve Red Codar, and shall be guod’ ao-md}_ imbar free
frum sn4akes au"- rpitell Xnutls, and must be su‘ippsd. of hartboruro driving.
4ll puu la feet, v undzr, in iengih, shall be not,l_leu than 10

lo2nse In dlapetsr at smell ond, and ald 1o faed and '.'.p-lat.is in lenpen
LY
#aail not De lass than 8 inchea in diamster at snall and.;__
The pua.—. unall be arivsn to a firm bearing and in s&f!’laumtly
Viug line tudt tns eap shall have a full bearirg upon aacg_p:.le head,
* et
ani tng tope, shall be cdt ¢If 10 a true level surface to {a_cuvv the
-y
. £
cap. ; . . ’
- i .
+. . o . QAPS.
: R

The- cupp ahall be 3 x 10 oak, and 13 resn long.

PO oA

The cap3 snall ba rantaned 0 the piles by & drift b 1t of 5-3
roind iron 16 incn&s 1ung, drivan tnma.p-h the aup, and lnE the pils, and
4 aog of Ted, 1:um round iron, enh 3 tnen t.imu a9t at r;g‘t angles and

20 1nestR in; t‘w slear between ithe ti-xos, sha.ll be drivent‘in 3=4 inah

b

huias burad m thé Juist and pils. - C : t"u

Rach oe t shall b¢ orased vith tm 3 a 10 braesa Mmungping fruom the

protesting ei.; wI tas cap %c the Tottom end of the opposife pile, and
i
be dulted to Jtae cape and piles #ith 5-3 ilnaiy bolta. o

The end;banu #l.all be planked vith pine plang from Tie rloo.r of
tag ariaca v tha grudnd, to retain the uktn appmachu.’?_
. JOISTS.. - e anee g
Thara li_ll o2 eignt linea of 4 x 12 pine, and iwc li;l'es of 3 x 12
ping Joiats.. : | L

Tie Juiats susll be epacel a4t egual distancees apart and spixed ta

tie canm. ' e

w
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Tha Joiss anall ba bridgsd ia the censer of tae 8pafs €iti ;iecea
vl Dienz L2 in0aes wide, and of a lensin %o it eslusely betzeen tne juist
- z L3
_ 7 ]
afid 81134 iudfn e Juist 1nw ke ends ol the bridping with 50g

Splass, tirde i saen eni. Tus uridrias #ill 76t Se 568 In continuas -3
E=4

R T
L1, Jul el Qitelnale pleew Wiil Do el it of line a giataree <qual

. 1
S Lld LiacAnedd, su todl 2ach plege TAY Le mailsd at hmoth o ex1a.
- . -
5
R FLOOR. "

Tus flowelsr snall oe 3 1nga 5ins nut ldss thEa 10 ikenses »iis ard
»

Ly Poul Leacs . :
: - .
Yhs Ulewr Wlll e nalled to e Julst with 304 s3isas, Trere aaall
. 32
+

-€ "La0 E3iud 10 eacr ¥l of tne flooP nlane into tow o 4tpiie juist ar i

T =~

-i- aTLi8 IR saen <L T2 otnsr Jolst 2itsrmasing from =2drg o edice of

ey

Toow NilaafnE .

1

Triw r2éillag w21l sunsist of 4 x 6 pins poats, cvne 2 lu pine had

JAENA, =3 2 X v oand onz 2 X + plng sana Tail,

o

RAILING, L
k£
-

Triers will e & poat at waca snd wf ue »narel and c-n"i in tie center,
;
Vew BOLIOM D e pudt #RLL by notoened ond inen snd bDolted om tna vut-

cele of tie Juilsy dlts 2 une-nelf lnon bSelts.

R

. §
Tas adb plind »lal 24 eallld to the inaide ol tae pupt aboal W
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TABLE OF PIN DIAMETERS
4 2
4 5
Panel Upper Lowerx
Pointc Chord Chord
0 Nede 3=1/2"
1 inaccessable Hanger pin: 2-1/4"
Lower chord pin: 3"
2 3-3/4" 2-7/8"
3 3" 3-3/8"
§ 3-1/2" 3-3/8"
5 3" 3-3/8"




Sutliff's Ferry Bridge
HAER~TA-6
page 39

APPENDIX D
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